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A  Note  on  the  M'Fadyean  Staining 
Reaction  for  Anthrax  Bacilli. 

BY 

MAJOR  J.  D.  E.  HOLMES,  M.A..  D.Sc.  M.R.C.V.S. 

Imperial  Bacteriologist. 

In  the  Journal  of  Tropical  Veterinary  Science,  Vol.  IV,  No.  1, 
pp.  6S — 70,  Mr.  Mitter  of  tlie  Bengal  Veterinary  College  drew  attention 
to  a  supposed  difference  between  the  5^taining  reactions  of  anthrax 
bacilli  in  that  Province  of  India  and  in  the  Continent  of  Europe.  In 
brief,  he  was  unable  to  obtain  the  violet  staining  reaction  which 
M^Fadyean  described  as  being  diagnostic  of  anthrax  bacilli  when  an 
anthrax  film  is  treated  with  a  1  per  cent,  methylene  blue  solution.  In 
1903,  in  the  Journal  of  Comparative  Pathology  and  Therapeutics, 
M^Fadyean  published  a  paper  in  which  he  fully  describes  the  method  of 
obtaining  the  violet  reaction,  and  remarks  on  its  value  as  a  diagnostic 
agent  both  in  fresh  and  in  putrid  anthrax  blood.  There  are  many  jwints 
of  technique  on  which  the  author  lays  special  stress  and  which  should  be 
carefully  noted  by  everyone  wishing  to  obtain  similar  results. 

The  reaction  is  obtainable  onl}'  in  preparations  of  anthrax  from  blood 
and  other  Ixnly  fluids,  not  in  artificial  cultures  of  the  bacilli.  Schaffer 
of  Berlin,  while  L-onfirming  !MTadyean  observations,  found  that  when 
anthrax  was  grown  on  blood  s-vum,  on  which  medium  the  bacilli  form 
capsules,  the  red  staining  of  the  capsules  could  be  observed.  The  violet 
staining  is  constant  in  anthrax  of  any  of  the  domesticated  animals  as 
well  as  in  the  mou:5e,  guinea  pig  and  rabbit.  It  is  obtainable  immediately 
after  death,  and  it  may  still  be  detectable  when  all  the  anthrax  bacilli 
have  undergone  dissolution  in  the  unopened  carcase.  The  reaction  is 
diagnostic  of  anthrax.  In  a  well  prepared,  film  of  anthrax,  the  color 
reaction  is  so  marked  that  in  most  instances  it  is  possible  to  detect  the 
trace  of  red  or  purple  by  naked  eye  inspection,  especially  when  it  is  held 
up  to  the  light. 

To  prepare  the  film,  a  smear  preparation  is  made  in  the  ordinary 
method.  The  film  should  not  be  very  thin,  for  then  the  fixation  is  liable 
to  be  too  complete.  For  the  same  reason,  the  film  should  be  spread 
on   a  slide,  and  not  on  a  cover  glass.     After  drying  at  ordinary  tempera- 
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turo,  the  slide  is  lixed,  by  lowering'  it,  lilin  side  u})\\ards,  into  the  tlame 
of  a  Bunsen  burner,  for  a  second.  Kepeat  this  three  times,  or  until  the 
under  surface  of  the  glass  is  a  little  too  hot  to  be  borne  by  the  skin  of 
the  palm  of  the  hand.  Particular  attention  should  be  paid  to  the  process 
of  fixation,  as  the  violet  reaction  is  obtained  only  when  the  preparation  is 
imperfectli/  fixed. 

!M^Fadyean  draws  special  attention  to  this.  ''It  is  important  to 
notice  that  what  mig-lit  be  thought  trivial  departures  from  the  directions 
given  above  will  entirely  }irevent  one  from  obtaining  the  reaction.  For 
instance,  if  the  trim  be  fixed  with  sublimate  formalin  or  osmic  acid 
solutions,  no  trace  of  tlic  violet  reaction  will  be  obtained.  Failure  will 
also  occur  if,  in  fixing  the  film  by  dry  lieat,  the  temperature  is  allowed 
to  rise  as  high  as  ]50°C.'  100°C  is  sufficient,  and  it  should  not  be  allowed 
to  rise  much  above  that.  Again,  the  film  ought  not  to  be  very  thin. 
Partly  for  this  reason,  and  partly  because  of  over-heating"  in  the  Ikinsen 
flame,  such  thin  films  as  are  obtained  by  pressing  two  cover  glasses 
together,  generally  fail  to  show  the  violet  reaction.  As  an  alternative 
method  of  fixation,  the  slid(^s  or  cover  glasses  carrying  tlie  dried  fihns 
may  be  immersed  for  a  few  minutes  in  ab-5olu,te  alcohol  or  methylated 
spirit.  The  stain  must  not  b,'  a])plied  to  th^  hot  slide,  or  heated  until 
the  steam  begins  to  rise,  as  is  recommended  for  som,^  methods  of  staining, 
nor  must  thi;  preparation  be  washed  in  alcohol  after  staining." 

It  is  also  necessuy  to  \y'  careful  that  the  stain  is  lightly  washed  off 
and  that  no  pressure  is  used  when  drying  the  film  between  ahsorbent 
paper.  Tlie  violet  stained  amorphous  granules  of  the  capsule,  boing 
imperfectly  fixed,  are  easily  removed  fr<)m  the  film,  and  rough  handling 
in  w^asliing  or  drying  may  cause  an  ap[)arent  failure  to  obtain  the  reac- 
ti(m.  As  regards  the  stain,  M'Fadyean  was,  at  first,  of  opinion  that  it 
was  ne-e-sary  to  use  a  1  per  cent,  solution  of  methylene  blue  which  had 
been  iu  stock  for  some  time  and  thus  acquired  a  polychromatic  (piality, 
or  tliat  it  was  necessary  to  add  a  \  per  cent,  bicarbonate  of  soda  to  a 
fresidy  prepared  1  per  cent,  solution  of  Grubler's  powder.  Subsequently, 
it  was  fovmd  that  freshly  prepared,  pure  medicinal  methylene  blue  gave 
the  reaction,   without  the  addition   of  bicarbonate  of  soda. 

For  some  ycai's  "past  I  have  made  us.>  of  the  violet  reaction  in  tlie 
diagnosis  of  anthrax,  and  have  ]iever  failed  to  obtain  a  positive  result, 
in  anthrax  blood,  when  the  aljove  directions  have  been  carefully  adhered 
to.  1  have  used  if  in  summer  and  winter  temperature,  both  on  the  hills 
and  on  the  plains  in  India,  and  found  no  variation. 
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I  am  therefore  inclined  to  believe  that  Mr.  Mitter's  failure  to  obtain 
the  violet  reaction  in  anthrax  blood  is  due  to  some  defect  in  technique. 
He  mentions  that  his  tilms  were  fixed  by  "passing  three  times  through 
the  f,ame  of  a  Bunsen  burner."  This  would  certainly  cause  complete 
fixation  and  a  negative  result.  The  slide  should  be  lowered,  film  side  up, 
on  to  the  top  of  the  flame,  for  a  second,  so  that  the  flame  should  not 
reach  the  film  side,  but  simply  heat  the  under  surface  of  the  slide.  It 
will  generally  be  found  that  the  reaction  varies,  in  different  parts  of  the 
film,  in  accordance  with  the  degree  of  fixation.  In  the  illustration 
attached,  (A)  shows  where  almost  complete  fixation  has  occurred.  Conse- 
quently, the  capsule  of  the  bacilli  appears  as  a  thin  violet  stained  line. 
In  (B),  fixation  was  incomplete,  and  the  bajilli  are  surrounded  by  a  thick, 
disintegrating  violet  capsule.  In  (C),  the  fixation  has  been  very  slight 
and  the  violet  stained  capsules  are  more  swollen  and  disintegrated,  and 
amoi-phous  granules  of  the  completely  disintegrated  capsules  are  seen 
lying  apart  from  the  bacilli, 

There  is  no  reason  to  supposi'  that  the  anthrax  bacilli  in  India  present 
any  variation  in  virulence,  staining  reactions,  or  other  biological  charac- 
ters, fr«)m  thoso  possessed  by  anthrax  organisms  met  with  in  Europe  ()r 
other  countries. 

In  Europe,  inoculated  anthrax  proves  fatal  to  sheep,  guinea  pigs, 
rabbits,  horses  and  cattle.  In  Lulia,  inoculated  anthrax  is  equally  fatal 
to  these  species  of  animals  with  the  exception  of  cattle.  When  Indian 
cattle  are  inoL-ulated  with  anthrax,  they  show  a  high  temperature 
reaction,  with  slight  local  swelling  at  seat  of  inoculation,  for  three  to 
four  days — and  reeo^'er.  ^'ery  few  cases  have  a  fatal  terminati(jn. 
Recently,  through  the  courtesy  of  Sir  John  ^i^Fadyean,  I  obtained  a 
culture  of  anthrax  from  his  laboratory,  with  the  object  of  comparing  the 
virulence  of  the  English  and  the  Indian  strain,  in  different  species  of 
animals  in  India.  Both  strains  showed  identical  degrees  of  virulence. 
Sheep,  guinea  pigs  and  rabljits  were  inoculated  with  a  like  amount  of  a 
4-8  hours  broth  culture.  The  mortality,  and  the  period  from  time  of 
inoculation  to  death,  were  in  each  species  very  similar.  In  cattle 
inoculated  from  the  English  strain  the  reaction  was  identical  with  that 
from  the  Indian  virus.     No  mortalitv  among  cattle  resulted. 
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tion  in  the    Corchorua  caj.sularies,  the  common  Jute    plant,  by  I.   H. 
BuRKiLL,  M.A.,  and  R.  S.  Finlow,  b.sc,  f.c.s.     Price,  Re.  1. 
Observations  on  Certain  Extra-Indian  Asiatic  Cottons  by  H.  M.  Leake,  m.a., 
F.L.S.  ;  and  Ram  Prasad,    Assistant    to    the    Economic  Botanist,    U.    P. 
Price,  Re.  1-8. 
The  Morphology  and  Parasitism  of  Bhizoctonia  by  F.    J.  F.  Shaw,  b.sc., 

A.B.C.S.,  F.L.S.      Price,  Rs.  2. 
The    Inheritance,    of  .some     ('iiara(.ter.s   in    AVIieaf  — I,    by  A.    Howaud,  M.A., 

A.R.C.S.,  F.L.S.  ;  and  (JAiiKii:i.i.K  L.  ('.  Howakd,  m.a.     Priic,  Ke.  1. 
The  Inlliienoe  of  the  Environment  on  the  Milling   and  Baking  Qualitie.s  of 
Indiiin  Wheats.     No.    2— The    Experiments  of    1909-10  and  1910-11,  by 
A.  Howard,    m.a,,    a.r.c.s.,    f.l.s.;     (Iabriellk    L.  C.  Howard,    m.a.; 
and  H.  M.  Leake,  m.a.,  f.l.s.  Pric(<,  Re.  1. 
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BOTANICAL    SERIBS— continued. 

The  Varieties  of  Soj-  Beans  found  in  Bengal,  Bihar  and  Orissa  and  their  Com. 

mercial  Possibilities,  bv  E.  J.  Woodhouse,  m.a.;  and  C.  S.  Taylor,  b.a. 

Price,  Rs.  2.  ' 

On  Plii/tophihora  {xtra-sitica  nov.  spec.,  by  J.  F.  Dastuk,  b.sc.     Price,  Rs.  2. 
Studies  in   Perono-sporacece,    by    E.    J.     Butler,      m.b-,     F.L.S.,      Imperial 

Mycologist  ;  and   G.  S.  Kulkarni,  L.  Ag-,   Mycological  Assistant,   Bombay. 

Price,  Rs.  2. 
Xotes  on  Pollination  and  Cross-Fertilisation  in    the    Common    Rice    Plant. 

Ort/za  sailia.  Linn.,  by   G.  P.  Hector,  m.a.,  b.sc.     Price,  Re.  I. 
A  Sclerotial  Disease  of  Rice,  by  F.  J.  F.  Shaw,  b.sc.    (Lond.),  a.b.c.s.,  f.l.s. 

Price.  Re.  1. 
Inheritance     of    Characters  in     Xicotiana  tabacum,    by    Gabrielle    L.    C. 

Howard,  m.a.  (In  the  press.) 
Studies  in   Indian  Cottons.  Part  I— The  Vegetative  Characters    by  H.  M. 

Leake,  m.a..  f.l.s.;  and  Ram  Prasad,     (hi  the  press.) 
The  Red  Rot  of   Sugarcane   by     E.  J.  Butler,  m.b.,  f.l.s.  ;  and    A.  Hafiz 

Khax.     (In  the  jyress.) 

CHEMICAL  SERIES. 

The  Composition  of  Indian  Rain  and   Dew  bj  J.  Walteb  Leatheb,  Ph.D., 

F.i.c.     Price,  Re  1. 
The  Composition   of  Oil  Seeds  of  India  by  J.  W.  Leathkb,  Ph.D.,  F.i.o. 

Price,  Re.  1. 
The  Pot-Culture  House  at  the  Agricultoral  Research  Institute,  Pusa,  by  J.  W. 

Leather,  Ph.D.,  f.i.c.     Price,  Rs.  3. 
Experiments  on  the  availability  of  Phosphates  and  Potash  in  Soils  by  J.  W. 

Leather,  Ph.D.,  f.i.c.     Price,  Re.  1-8. 
Construction  of  Drain  Gauges  at  Pusa  by  M.  H.  ARyoTT,  M.tssT.c.E.,  with  a 

Preface  by  J.  W.  Leather,  Ph.D.,  f.lc.     Price,  Rs.  3. 
The  Loss  of  Water  from  Soil  during  Dry  Weather  by  J.  Walteb  Lbatheb, 

Ph.D.,  F.LC.     Prioe,  Rs.  2. 
The  System  Water,  Calcium  Carbonate,  Carbonic   Acid   by    J.  Walteb 

Leather,    Ph.D.,     f.i.c.    ttc;     and  Jatisdba  Xath  Sen,     m.a.,     f.c.s. 

Price,  Re.  1, 
Water  Requirements  of  Crops  in   India   by  J.    Walter  Leathsb,  pho-, 

F.I.C.      Price,  Rs.  3. 
The   Xature   of   the   colour  of   Black  Cotton  Soil  bj  H.  E.  Anketi,   b  fc. 

(Lond.),  F.c.g.,M.s.,  e.a.c.     Price,  Re.  1. 
Water  RequiremcLts  of  Crops  in  India — II,  by  J.  Walter  Leather,  pb.D., 

F.I.C,  Imperial  Agricultural  Chemist.     Price.  Rs.  2-8. 
The  Composition  of  the  Milk  of  some  Breeds  of   Indian  Cows  and  Buffaloes 

and  its  Variations,  Part  I,    by  A.  A.  Meggitt,  b.sc  (Lond.) ;  and  H.  H. 

Manx,  d.sc.     Price,  Re.  1-8. 
Records  of  Drainage  in  India  by  J.  W.  Leather,  Ph.D.,    f.lc     Price,  Re.  1. 
The  Bab  System  of  the  Rice  Cultivation  in  Western  India  by  H.  H.  Manx, 

D.sc.  ;  X.  V.  JoSHi,  B.A.,  B.sc,  L.Ag.  ;  and  X.  V.  Kasitkar,  B.Ag.     Price, 

Re  1. 
The  Composition  of  the  Milk  of  some  Breeds  of  Indian  Cows  and  Buffaloes 

and  its  Variations,  Part  II,  by  A.  A.  Meggitt,  b.sc  ;  and  H.  H.  MA>r>f, 

D.sc.     Price,  Re.  1-8. 
A  Contribution    to    the  knowledge  of  the  Black  Cotton  Soils  of  India,  by 

W.  H.  Harrison",  m.sc.  Government  Agricultural  Chemist,    Madras,    and 

M.  R.  Ramaswami    Sivax,    b.a.,    Chief    Assistant    to    the    Agi-icultuml 

Chemist.     Price.  Re.  1. 
The  Date  Sugar  Lidustry  in  Bengal — an  investigation  into  its  Chemistry  and 

Agriculture,    by     H.    E.    Axxett,    b.sc,  f.c.s.,    m.s. e.a.c.,    assisted  by 

G;  K.  Lele,  L.Ag.;  and  Bhailal  M.  Amin",  b-a.     Price  Rs.  3. 
Evaporation  from  a  plain  water  surface,  bv  J.  Walter  Leather.  Ph.D..  f.i.c. 

Price,  Re.  1. 
Studies  in  the  Chemistry  and  Physiology  of  the  Leaves  of  the  Betel-vine 

and  of  the  Commercial  Bleaching  of  Betel-vine  Leaves  by  H.  H.   Mann, 

D.sc,    D.     L.     Sahasrabudhe.  and  V.    G.  Patwardhan.     Price,  Re.  1-8. 
The  Gases  of   Swamp    Rice   Soils   by   W.    H.  HaRRisOx,  m-Sc,    and  P.  A. 

SuBRAMAXiA  AiYER,  B.A-      (In  the  pres.f.) 
Experi  iiental    Error   in    Sampling    Sugarcane    by   J.   W.  Leather,  ph.  u-, 

F.I.C.     (In  the  press.) 
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ENTOMOLOGICAL  SERIES. 

Vol.    I,  No.  I,         The  Bombay  Locust  by  H.  M.  Lefegy,  m.a.,  f.e.s.,  b.z.s.     Price,  Rs.  2-8. 
Vol.   I,  Xo.  II.         The   more   important   Insects    injurious  to  Indian    Agriculture  by  H.   M. 

Li;frov,  M.A.,  F.E.S. ,  F.z.s.     Prlce,  Rs,  3. 
Vol.    I,  No.  III.      The  Indian  Surface  Caterpillars  of  the  Genus  Agrotis  by  H.  M.  Lefegy,  m.a., 

F.E.S.,  F.z.s.  ;  and  C.  C.  Ghosh,  b.a.     Price,  Re.  1-8. 
Vol.    I,  No.  IV.       Individual  and  Seasonal  Variations  in //(L'/Jci^/s  Iheivoru,   Waterhouse,  with 

description  of  a  new  species  of  Ilelopdtis  by  Haegld  H.    Mann,  d.sc. 

Price,  Re.  1-8. 
Vol.    I,  No.  V.         The  Coccida  attacking  the  Tea  Plant  in  India  and  Ceylon  by  E.  E.  Geeen, 

F.E.S.  ;  and  Harold  H.  Mann,  d.sc     Price,  Re.  1. 
Vol.    I,  No.  VI.       The  Mustard  Sawfly  by  H.  M.  Lefegy,  m.a.,  f.e.s.,  f.z.s.  ;  and  C.  C.  Ghgsh, 

B.A.     Price,  Re.  1. 
Vol.  II,  No.  I.         The  Rice  Bug  by  H.  M.  Lefegy,  m.a.,  f.e.s.,  f.z.s.     Price  Re.  1. 
Vol.  II,  No.  II.        Remarks  on  Indian  Scale  Insects  (Cuccidrf)  by  E.  E.  Gkeen,  f.e.s.,   f.z.s. 

Price,  Re.  1-8. 
Vol.  II,  No.  III.      The  Red  Cotton  Bug  by  H.  M.  Lefegy,  m.a.,  f.e.s.,  f.z.s.     Price,  Re.  1. 
Vol.  II,  No.  IV.       The  Castor  Semi-Looper  by  H.  M.  Lefegy,  m.a.,  f.e.s.,  f.z.s.     Price,  Rs.  2. 
7ol.  II,  No.  V.         The  Tobacco  Caterpillar  by  H.  M.  Lefegy,  m.a.,  f.e.3.,  f.z.s.     Price,  Re.  1-8. 
Vol.  II.  No.  VI.       The  Cotton  Leaf-Roller  by  H.  M.  Lefegy,  m.a.,  f.k-S.,  r.z.3.     Price,  Re.  1-8. 
Vol.  II    No.  VII.     Notes  on  Indian  Scale  Insects  (Cocc/d!(2)  by  H.  Maxwell-Lefboy,  M.A.,  F.E.S., 

F.z.s      Price,  Re.  1-8. 
Vol.  II,  No.  VIII.    Life  Histories  of  Indian  Insects  {Goleoptera   I),   by  H,    Maxwell  Lefegy, 

m.a..  f.e.s.,  F.z.s.     Price,  Rs.  2. 
Vol.  II,  No.  IX.        Life  Histories  of  Indian  Insects — II.     Some  Aquatic  Rhynchota  and  Goleop- 
tera,   by   D.    Ngwegjee,  b.a.,  As-Distant   to   the   Imperial   Entomologist. 

Price,  Re.  1. 
Vol.  II,  No.  X.         Life    Histories   of   Indian   In.sects — III.     The   Rhinoceros   Beetle     (Ort/ctes 

Rhinoceros)    and  the  Red  or  Palm  Weevil  {Rhyncho phor as    Ferruginevs) 

b}'  C.   C.   Ghosh,   b.a..  Assistant  to  the  Imperial  Entomologist.     Price, 

Rs.  2.  *    ^ 

Vol.  IH  The  Food  of  Birds  in    India  by  C.   W.  Masgn,    m.s.e.a.c,  edited  by  H. 

Maxwell-Lefeoy,  m.a.,  f.e.s.,  F.z.s.     Price,  Rs.  7-8. 
VV)i.  IV,  No.  I.  Eli  Silk  by  11.  Maxwell-Lefroy,  m.a.,  f.e.s.,  f.z.s.,    Imperial   Entomolo. 

gist;  and   C.   C.    Ghosh,   b.a..   Assistant  to   the   Imperial  Entomologist. 

Price,  Rs.  3. 
Vol.  IV,  No.  II.        Tetriginaj  (Acridiinaj  in  the  Agricultural  Research  Institute,  Pusa,)  with  de- 
scriptions of  new  species  by  J.  L.  Hancock,  f.e.s.      Price,  Re.  1. 
Vdl.  IV,  No.  III.       The  Big  Brown  Cricket  (B/vfc/i?//r(/y>e*    achatiiius.  Stall)   by   C.  C.    Ghgsh, 

b.a.,  Assistant  to  the  Imperial  Entomologist.      Price,  Re.  1. 
Vo].  IV,  No.  IV.      Life  Histories  of  Indian  Insects — Jli/menojtera  by  Ggvind  Ram  Dutt,  B.A., 

Assistant  to  the  Imperial  Entomologist.     JMcc,  Rs.  2. 
\'<il.  IV.  No.  V.         Inquiry  into  the  Inscctieidal  action  of  sonic  Mineral  and  otiier  Compounds  on 

Caterpillars,    by  H.  M.    Lefroy,    m.a.,    f.e.s.,    f.z.s.;  and  R.  S.  Finlgw, 

n.sc,    F.e.s.      Price,  Re.  1-8. 

BACTERIOLOGICAL  SERIES. 

Vol.  I,  No.  I.  Studies   in   the   Bacteriological     Analysis]  of   Indian   Soils   No.  1  by  C.  M. 

Hutchinson,  b.a..  Imperial  Agricultural  Bacteriologist.     (In  the,  press.) 
\'ol.  I,  No.  II.  Rangpur  Tobacco  Wilt,  by  C.  M.  Hutchixsox,  h.a.      Price,  Rs.  2. 

VETERINARY  SERIES. 

Vol.  I,  No.  L  \naphylaxis  in  the  larger  animals  by   Major.i-D.  E-    Holmes,   m.a.,   d.s.o.i 

I.C.V.D.,  Imperial  Bacteriologist,  Muktesar.     Price,  Us.  2. 

Vol.  I,  No.  II.  Salvar.san  in  the  'J'rcatment  of  Surra  in  Horses,  Dogs  and  Rabbits  by  Major 
.).  D.  E.  Holmes,  m.a.,  u.sc,  i.c.v.d..  Imperial  Bacteriologist,  Muktesar. 
Price,  Re.  1-4. 

\'ol.  1,  Xo.  III.  Some  more  successful  Experiments  on  the  treatment    of  Surra  in  the  Camel 

with  recoinrnendatioiis  for  Systematic  treatment,  by  A.  S.  Lkkse, 
M.K.c.v.s.      Price,  Re.  1. 

\'ol.  I,  .N'o.  I\'.  f)n  the  Immune  bodies  occurring  in  anti-Rinderpest  Serum  and  on  the  varia- 
tions occurring  in  the  serum  ])roteiiis  of  Animals  during  immunisa- 
tion   and    hyperimmunisation,   by   P.    Haktlkv,     d.s.c.      (/"-  the.    press.) 

Vol.  11,  .\r).  I.  Some  eases  of'Siirra  treated    in    the  field    and  in  the  laboratory  during  the 

Autumn  of  l!)ll,  by  Major  J.  \).  E.  Holmes,  m.a.,  d.sc,  lc.v.d.  Price, 
R<-.  1 .  > 
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BULLETINS  ISSUED  BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE,  PUSA. 

No.  1.  Notes  on  Cotton  in  Behar  in  1904.  by  H.  M.  Letbot,  m.a.,  r.E.s.,  F.Z.S.,  Imperial 
Entomologist.     Price  As.  4  or  6d.  ,„^,x  »--- 

No.  2.  An  Outbreak  of  Cotton  Pesta  in  the  Punjab,  1905,  by  H.  M.  Lefbot,  m.a.,  r.^s.,  fas., 
Imperial  Entomologist.     Price  As.  4  or  Qd. t  *    o       •  i 

\-o.  3.  The  Extension  of  Jute  Cultivation  in  India  by  R.  S.  Fi3n.ow,  B^.,  F.C.S..  Jute  Spec^l- 
istto  the  Government  of  Eastern  Bengal  and  Assam.    Pnce,  As.  12  or  U.  6d. 

No     4      Fir^SReport'^'the  Fruit  Experiments  at  Pusa  by  A.  Howabd.  m.a.  (Cantab.),  a.b.c.s. 

(LoQd.),  F.L-S.,  Imperial  Economic  Botanist.     Price,  As.  6  or  6d.  ^^^^^ 

So.     5.     Report  on  Trials  of  the  South  African  Locust  Fungus  m  India  by  E.  J.  Bma,KB, 

M.B..  F.L,s.,  Imperial  Mycologist ;  and  H.  M.  Lefboy,  m.a.,  f.e.s.,  f.z.s.,  Imperal 

Entomolodst.     Price,  As.  2  or  3ci.  ,     ,     „  „.  ^    i     •  t  i. 

N'o      6     Ticks  Infesting  Domesticated  Animals  in  India  by  C.  ^^  abbubtok.  m.a..  Zoologist  to 

the  Royal  Agricultural  Society  of  England.     Price,  As.  4  or  6d. 
No.     7.     A  Prelimhiary  Account  of  the  Biting  FUes  of  India  bv  H.M.LEraoY,M.A.,  r.B.s., 

F.Z.S.,  Imperial  Entomologist.     Price,  Re.  1  or  Is.  6d      {Ot  of  /nnf.) 
Xo      8      Official  and  Recommended  Methods  for  use  in  Chemical  Laboratories  of  the  Depart  - 
'    '      '         ments  of  Agriculture  in   India   by  J.Walteb  Lbatheb,   ph.D..   f.lc.  Imperial 

Agricultural  Chemist.     Price,  As.  4  or  M.  -r.    t   -d 

No.     9.    Report  on   Coooanut  Palm  Disease  in  Travanoore  by   E.  J.  Bctlee,  m.b.,  f.l.s.. 

Imperial  Mycologist.     Price,  As.  6  or  6i.  ,_     „  -.r  t 

Vo.  10.     Treatment  and  Observation  of  Crop  Pests  on  the  Pusa  Farm  byH.  M.  Lefbot,  M.A., 

F.E.S.,  F.zus..  Imperial  Entomologist ;  and  C.  S.  Misba,  b.a.     Price,  As.  6  or  <  d. 
No.  11.     On  Flax  Dodder  by  A.  Howabd,  m.a.,  A-B.C.S..  F.i-s.,  Imperial  Economic  Botanist. 

Price,  As.  4  or  6d. 
No    12.    The   Making   and   Care    of  Lawns   in   India  by  A.  Howabd,  m.a.,  a.b.c.s.,  f.i..s.. 

Imperial  Economic  Botanist.     Price,  As.  4  or  6d.     {Out  of  print.)  ... 

N'o    13.     Sugarcane  at  the  Partabgarh  Experiment  Station  by  G.  Ceaeke,  F.I.C.,  Agricultural 

Chemist,  United  Provinces ;  and  Khan  Bahadur  S.  M.  Hadi,  m.b.a.c.,  m.b-a.s.. 

Assistant  Director  of  Apiculture,  United  Provinces.     Price,  As.  4  or  M. 
No    14.    The  MiUing  and  Baking  Q^lities  of  Indian  Wheats  by  A.  Howabd,  m.a.  (Cantab.), 

A  B  c  s  (Lond.),  F.L.S.,  Imperial  Economic  Botanist ;  and  G.  L.  C.  Howabd,  M.A., 

ABs'ociate  and  late  FeUow  of  Newnham  CoUege,  Cambridge.     Price,  As.  4  or  6d. 
.     Note  on  the  Extension  of  Cultivation  of  Fibre  Plants  in  India.     Price,  As.  b  or  Srf. 
So.  16.     Second  Report  on  the  Fruit  Experiments  at  Pusa  by  A.  Howabd,  m.a.  (Cantab.), 

A.B.C.S.  (Lond.),  F.L.S.,  Imperial  Economic  Botanist.     Pnce,  As.  6  or  ^. 
No.  17.     The  Milling  and  Baking  Qualities   of    Indian  Wheats,  No.  2,  bv  A.  Howabd,  m.a. 

(Cantab  ),    a.b.c.s.    (Lond.),  f.l.s..  Imperial  Economic  Botanist  ;  and  Gabbiellb 

L.  C.   Howabd,  m.a..  Associate  and  late  Fellow  of  Newnham  College,  Cambridge. 

Price,  As.  6  or  8c7.  .        .       ^      .      ,.         »^   i_-   i.    •      inno  nn 

No.  18.  Report  on  the  outbreak  of  Blister  Blight  on  Tea  m  the  Darjeeling  Disfarict  in  1908-09 
by  W.  McRae,  m.a.,  b.sc,  officiating  Imperial  Mycologist.   Pnce,  Re.  1  or  U.  6d. 

No.  19.  List  of  names  used  in  India  for  common  insects.  Compiled  in  the  Laboratory  of  the 
Imperial  Entomologist.     Price  As.  12  or  1*.  2d.  ,     „.    ,  .^ 

No.  20.  Memorandum  on  Indian  Wheat  for  the  British  Market  by  Sir  James  Wiesok,  k.c.sj. 
Price,  As.  4  or  6rf.  ,      -r    ,.    ,     -r,  -r.  t.- 

No.  21.  Memorandum  regarding  Leading  Eucalypts  suitable  for  India  by  F.  Booth -Tuckeb, 
Commissioner,  Salvation  Army,  Simla.     Price,  As.  4  or  5rf. 

No  22.  The  Milling  and  Baking  Qualities  of  Indian  Wheats  by  Albebt  Howabd,  m.a. 
(Cantab.°,  A.B.C.S.  (Lond.),  f.l.s..  Imperial  Economic  Botamst ;  and  G^bieixe 
L.  C.  Howabd,  m.a..  Personal  Assistant  to  the  Imperial  Economic  Botanist, 
Associate  and  late  Fellow  of  Newnham  CoUege,  Cambridge.     Price,  As  7  or  Srf. 

No.  23.  Insecticides— Mixtures  and  recipes  for  use  against  Insects  in  the  fi^d,  the  orchard, 
thegprdenandthehousebyH.M.  Lefboy,  m.a.,f.e.s.,  F.Z.S.  I^e,  As.  12  or 
Ij.  id.     Second  Edition,  revised  and  enlarged  by  T.  Baetbeigge   Fletcheb,  F..y., 

No.  24.  The  Indian  Saltpetre  Industry  by  Db.  J.  W.  Leatheb,  ph.D.,  f.i.c.  Imperial 
Agricultural  Chemist,  and  Jaten-dra  Nath  Mueebji,  b.a.,  b.sc..  Second  Assistant 
to°the  Imperial  Agricultural  Chemist.     Price  As.  8  or  9d.  ,      -c    nt    xr 

No.  23  Report  on  the  Flax  Experiments  conducted  at  Dooriah  in  1910-11  by  t,.  iL  vajjde- 
keekhove,  Flax  Expert  to  the  Behar  Planters'  Association.     Pnce,  As.  6  or  td. 

No.  26.  Note  on  the  present  Position  of  Cotton  Investigation  in  India  by  Beb^akd  Covbxtby. 
Officiating  Inspector-General  of  Agriculture  in  India.     Price,  As.  2  or  3d. 

No.  27.  Experiment's  on  the  Cultivation  of  Sugarcane  at  the  Partabgarh  Experimental  Station, 
1909.11,  by  G.  Claekb,  f.lc.  ;  H.  Et  Asitett,  B.sa  ;_Sted  Zamet  Hxtssais,  b.a 
Price,  As.  8  or  6d. 


BULLETINS  ISSUED  BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE,  PVSA-^ontinued. 

Ko.  28.    The  Cultivation  of  Lac  in  the  plains  of  India  by  C.  S.  Misea,  b.a.,  First  Assistant  to  the 

Imperial  Entomologist.     Price,  As.  8  or  9d. 
No.  29.    Directions  for  the  cultivation  of  Eri  Silk.     Price,  As.  3  or  id. 
No.  30.     Pveport  on  the   Flax  Experiments  conducted  at  Dooriah  during  the   year  1911-12 

by  E.   U.  Vandbkerkhove,  Flax  Expert  to  the  Behar  Planters'  Association. 

Price,  Ab.  1-6"  or  2d. 
No.  31.     Wheat  Experiments  on  the  Botanical   Area,    Cawnpur,  and  their  bearing  on  Wheat 

Cultivatioii  m  the  United  Provmces,  by  H.  Maetin  Leake,  m.a..  Economic  Botanist 

to  the  Government  of  United  Provinces,     and  Ram  Peeshad,  Assistant  to  the 

Economic  Botanist.     Price,  As.  3  or  4:d. 
No.  32.     A  Note  on  some  Interesting  results  following  the  Internal  Administration  of  Arsenic  in 

canker  and  other  diseases  of  the  foot  in  horses,   by  Major  J.   D.  E.  HoUMES,  M.A., 

D.sc,  M.E.C.V.S.,  Imijerial  Bacteriologist,  Muktesar,     Price,  As.   2. 
No,  33.     Some  aspects  of  the  Agricultural  Development  of  Bihar,  by  A.  Howard,  m.a,,  A.R.O.S,, 

F.L.s.     Price,  As.  4  or  5d. 
No.  34.     Diseases  of  Rice,  by  De.  E.  J.  Btjtlee,  m.b.,  f.l.s.     Price,  As.  8  or  9c?. 
No.  35.     Report    on     Flax    Experiments    conducted  at  Dooriah  during  the  year  1912-13, 

by   E.  M.  Vandekerkhove,    Flax  Expert   to  the     Bihar   Planters'  Association. 

{In  the  press.) 
No,  36.     Note  on  the  M'Fadyean  Staining  reaction  for   Anthrax  Bacilli,    by  Major  J.  D.  E. 

Holmes,  m.a.,  d.sc.,  i.c.v.d.    Price,  As-  4  or  5d. 
No.  37,     Notes  on  Experiments  with  Sugarcane  at  Sabour,  by  C,  Somers  Tayloe,    b,a.     {In  the 

press.) 
No,  38.     Disintegration  of  Rice  Grains  by  means  of  Alkali,  by  F,  J  Waeth,  m.sc.,  and  D.  B. 

Dababsett,  B.sc     {In  the  press.) 
No  39.     Mulberry    Silk,  by  M.  N.  De,  Sericulture    Assistant    to    the  Imperial  Entomologist, 

{In  the  press.)  " 

BOOKS. 

"  Indian  Insect  Pests  "  by  H.  M.  Lepeoy,  m.a.,  f.e.s,,  f.z.s.     Price,  Re.  1-8.     {Out  of  print.) 

"  Indian  Insect  Life  "  by  H.  M.  Lefbot,  m.a.,  f.e.s.,  f.z.s.,  and  F.  M.  Howlbtx,  b.a,,  pp.  786, 
P»ioe,  Rs.  20. 

"  Wheat  in  India  "  by  A.  Hovtabd,  m.a.,  a.b.o.s.,  f.l.s.;  and  Gabbiellb  L.  C  Howabd, 
M.A.,  pp.  288.     Price,  Rs.  5. 

"  A  Description  of  the  Imperial  Bacteriological  Laboratory,  Muktesar  ;  Its  Work  and  Pro- 
ducts "  by  Major  J.  D.  E.  Holmes,  m.a.,  d.sc,  m.rcv.s.     Price,  As.  8. 
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